Introduction
The Five levels of Inventions is a popular concept in the study of TRIZ. This article attempts to explain the five levels in simple terms and the purpose behind this classification. There are limitations and criticisms to these classifications, but they show us that there do exist a difference of inventiveness between two different solutions.
How are the patents classified in a patent database
Generally the patents are classified according to their topic or area of study. This helps people searching the patents for an art or type of industry. For example, the US patent database has the classes like: This classification is optimized for organizing the patents for searching. A person may go to a class, say, "software", then go to a sub-class, say, "visual modeling", and then find the list of patents under that topic. One patent can of course appear in multiple classes or sub-classes.
What is Altshuller's classification into levels
Altshuller classified patents from a very different angle. Like we classify students' results into "first class", "second class", or Karate fighters into "black belt", "brown belt" etc. similarly, the inventions (or patents or solutions, used synonymously for this purpose) are classified into five different levels according to their degree of inventiveness.
Altshuller took a sample of a large number patents (between 1965 -1969 ) from among different classes and classified them into five different levels according to their degree of inventiveness. The levels he classified them into are as follows:
Level-1: Standard Solutions or Simple Improvements-this is typically a quantitative change without new quality.
Level-2: Major Improvements-in this level of solution the object is changed qualitatively but not substantially.
Level-3: Major change-in this level of solution, the object is radically changed.
Level-4: New object-the old object or system is replaced with a new one.
Level-5: New Discovery-the highest level of invention based on scientific knowledge, a breakthrough discovery.
The study found that there are greater number of patents at the lower levels, and lesser number of patents at the higher levels. If we pictorise them in a stack it makes the structure of a pyramid, wider at the bottom and pointed at the top. We can call it a Solution Pyramid.
Level-1: Standard Solutions / Simple Improvements
• These are minor improvements to an object or system. The object or system remains same but the feature is improved. • This is the lowest level of invention. This level of invention is possible using the knowledge within the trade or profession.
• Quite a large number of inventions fall into this category. Altshuller's study found about 32% of the patents under this group.
Level-2: Major Improvements
• This is a minor change in the product or system, but there is a major improvement in the quality. The features are improved but no substantial change in the system. • This requires knowledge not only from one's profession, but knowledge from different areas within the industry relevant to the system. • The solutions of this level (and above) are generally inventive solutions.
They involve some contradictions to be solved.
• The difficulty is like choosing between tens of possible variants.
• 45% of the patents fall into this level.
Level-3: Major Change in the system
• This involves a major change in the product or system
• This requires knowledge from other industries too.
• Involves solution of technical/ physical contradiction.
• About 19% of the patents fall into this category.
• The difficulty level is choosing between hundreds of possible variants.
Level-4: New object or System
• This level of invention discards the object or system of the prior art and introduces a new object or system. • Knowledge within or outside industry is not sufficient for this level of invention. This level of invention requires new scientific knowledge.
• Involves solution of technical/ physical contradiction with a better approach.
• Achieving Ideal Final Result (IFR) in some aspect of the system.
• The difficulty level is choosing between thousands of possible variants.
• Only 4% of patents fall into this category.
Level-5: New Discovery
• This level of invention not only replaces the object or system, but also replaces the methodology.
• It is a new knowledge, a breakthrough solution, a new scientific discovery.
• The difficulty level is choosing between millions of possible variants.
• Involves solution of technical/ physical contradictions to multiple levels.
• Achieving Ideal Final Result (IFR) in one or more aspect of the system.
• Only less than 1% patents fall into this category.
Examples of classifying solutions into different Levels
It's not easy to give examples for different levels. This is not because, the classification is difficult but because the evaluation is possible only when compared to its prior art. Each product we see today is at a stage of hundreds of invention. Let's take an example of a telephone.
Level-1
Level-2 Level-3 Level-4 Level-5
Adding redialing option to a basic telephone system.
Adding clock, timer etc. to a phone.
Storing telephone numbers in memory of a phone.
Call recording system in the phone.
A Cordless phone having two pieces, one connected to wire, other mobile.
Mobile Cell Phone
The following are some interesting observations from the example.
• Adding small features to an existing product is a lower level invention. Adding great features, such as adding camera to cell phone is a middle level invention.
• Major change of the object, such as, disposable cell phone, solar recharge are high level inventions which replaces the prior art object.
• Most important, a cell phone is a fifth level invention, but a cell phone with camera is a second level invention. This is because, a cell phone compared to its prior art (fixed phone) is a breakthrough innovation. A camera phone to its prior art (cell phone) is just adding a new component (camera).
• Another important thing to remember, a higher-level solution is extremely difficult to find, but may not be difficult to implement. Rather a higher-level solution is often easier to implement.
Use of level of Inventions
The levels of inventions are meant for the inventors, innovators and problem solvers. The levels are used to evaluate an invention. A higher-level invention is considered great compared to a lower level invention. 
Level-5 Easy Plenty
Principles, (and others)
Note: The highlighted TRIZ tools are more important, but all other tools are to be used as necessary.
The levels help us moving forward. If a patent gives a solution at a lower level, we presume that probably there can be a solution possible at a higher level. This motivates us to try for a solution at a higher level of the pyramid.
The classification helps TRIZ learners to understand the Principles and Techniques of TRIZ. For example, where the trends, principles, contradiction parameters, ideality etc have come from and where they can be applied.
TRIZ techniques help us getting better solutions, which would fall at a higher level of invention pyramid. Principles and Contradictions take us easily to a second or third level solution. Trends and Ideality are found to be more useful in Fourth and fifth level of solution.
Limitations of level of Invention
• There may be a question about why five levels and why not four or six.
• There is no clear distinction between any two levels. The inventiveness is a scale or hierarchy. The inventions falling on the border of any two categories may be considered/ confused to be falling in either of the two categories.
• Altshuller took a sample of few thousand patents from selected patent classes. If we take a different sample or a different size of sample, the percentage of patents falling under different categories will of course vary. (Altshuller himself took another sample later from 1982 patents, where the results were different. In this study he found 39% in first level, 55% in second level and 6% in third level, and nothing in level four or five.) • This evaluation is subjective to some extent. Some people may say some invention to be very important, which others may not. Besides, some inventions are considered great because of their commercial importance.
• Some great discoveries become well known after few years. The solution looks great as long as it is not known. Some great solutions become common after a period. What we classify at a higher level today will most likely be classified at a lower level after fifty years.
Conclusion
The objective of TRIZ classification of solutions is not to clearly segregate them in compartments, but to make inventors realize that all inventions are not the same. There exists a scale of innovation, more inventions fall at the lower side of the scale and less inventions fall at the upper side, thus making the structure look like a pyramid.
The only truth about this classification is that all solutions are not equally good. They fall on a scale of difficulty ranging from Zero to Infinity. All other matters described above, such as, levels, definition of levels, statistics etc. are just means to explain this fact.
Subsequent studies have found that the number of patents at lower levels is increasing, and the numbers at the higher levels are reducing. This could be because inventors/ commercial organizations often claim their credibility by counting the number of patents and rarely by difficulty of invention.
